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S2 (S-n Abstract- -me invention relates to a one-shot or prepolymer process for preparing a viscc^lastic polyuretlume foam ^ '^^ 
r5 S^^^te^^K-sitionwitha^^^^^ 

« arSTa^inS^hydroxy coh^t of at least 50%; b3) a polyol with an EO cop^^ 

OZ^^r^oTl l^Tm- and b4) a polyaflsyleneglycol; accordiiig to Ibe foUowing proportions: bl : 30-85 wt % b2 5-65 wt % 
>^ S Iso 1^ % It^ iSon So relates to reaction systeins comprising the above con.ponents .and to the polyol 

^ compositicn. . 
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PROCESS FOR MAKING VISCQ-ELASTIC FOAMS, 

POLYOLS BLEND AND REACTION SYSTEM USEFUL THEREFOR 

The instant invention relates .to a process for.makihg 
5 visco-elastic foams. It also relates to reaction systems, 
that are useful, in the said 'process,.,, as well as specific 
polyols blends. 

Yisco-eiastic foams are usually , produced from a 
• - ■ poiybl* blend - comprising a rigid- polyol - having an OH value 
10 at l'60-400. This provides, drawbacks . The first problem .is 
that this, rigid polyol . is usually all PC, thus with only 
■secondary hydroxy groups, thus less reactiye. The second 
drawback, is, that this rigid polypi ^ leads to highly 
crosslinked foams, thus With lower mechanical properties 
15 (tear, strength and elongation are quite, ibw) . The third 
drawback is that the flow quality is poor (due , to an 
early network fbrihation), . 

US-P-4839397 discloses a. foam with insulation 
properties obtained at an index -below • 86> which is 
20 adhesive, has a. high density and a loss factor of at 
least. 0.4. The visco-elastic adhesive foams are notably 
produced from a polyol blend such as 4 8 parts, of* polyol 
PO/EO, OH value 42, molecular weight 4 000, 26 parts PPG, 
OH value 250, molecular weight 450 and 6 parts of polyol 
25 - PO/EO, OH value 28, as a cell regulator. 

US-P-5847014 discloses a process for making a foam 
from a polyol blend comprising notably a standard polyol, 
a nonrtertiary amine polyol and amine/alcohol, 

^O-A-9816567 discloses a foam obtained from a polyol 
30 " mixture comprising 30-70% of a polyol having a high 
primary hydroxy content and 7 0-3Q%'. of a rigid polyol 
having a molecular weight in the range of 300 to. 1000. 

The instant invention aims at solving these problems 
and at providing- easy processable visco-elastic foams 
35 without resort to hard polyol. 

The instant invention also aims at providing a 
flexible polyurethane foam which ' exhibits' a . low 
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compression- set, . a. very low resilience (good damping) ,, a ■ 
good tear -strength, a very high elongation and a high 

loss factor. ' . . ^ ' 

The instant' invention also aims at providing a system 
of wide range of processability (wide range of '..a, 4 ' M, 4' 
ratio for MDI), of Ibw viscosity for the ingredient.- 
3,reams (which would be especially useful - for ■ making . 
mouldings for sound ' insulation, and- which bbuld. be • used • 
on state-of-the-art, polyurethane machinery) . 

The invention thus provides a one-shot or • prepolyiher 
process for preparing a visco-elastic polyurethane foam 
at an-NCO indexof ^0-120, by reacting^: . . , • 
■ a) "a poiyisocyanate composition; 
bl)' a polyoxyethylene-pblyoxypropylene^ pplyoi,.; 
having an average ' nominal hydroxy . fuhcUonality,. .-of . 2-6,. 
where the . EO is present as . tipped EO. and/or., .random.. EG.; , 
t.he total EO content being '^t.least -50 Vby weight;.. 

b2j a polyoxyethylene-polyoxypropylerie .. • polyol, 
having an average" nominal . hydroxy ■.functionality , °f 2-6, 
where -t^e EO is present as tipped EO and/or . random ,E0, . 
the total^EP content. bei.g betw.en.:2p-50 .%. by .weigh, 
having a primary hydroxy content of at least 50% 
• • calculated ; on . the . amount of ' primary .,n^ secondary 

hydroxyl groups- , . i,^i„„i 

b3) a poiyoxyethyiene-polyoxypropylene - ; P?ly°l» 

. hiving an average nominal hydroxy! i functionality. «f ..2-^. 

having a primary hydroxy , content ;6« at least ,50%, 

icu ated oh th. amount , of primary .and =.-P"^?^^. 

hydroxy! groups, and having ah EO-cpntent of fro. to. 

20 % by weight; \ 

. b4) . a polyalkyleneglycbl . having .an average 

molecular weight , f rim 100 to 1200; : , / . ^ . ^i-.n 
.. these, polyols . bl. b2.. b3 and b4 .being reac 

...accoraing to the. following ;°"=;/".^7^33 V» 

' combined weights of bl. b2, b3 and b4 bl . 30 85 wt ..%, 

b2 : 5-65 wt %, b3 : S-40 wt %, b4 : 0-50 wt %; 

q) water; and . ' • 
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d) additives and auxiliaries known per se; 

and where the polyiso.cyanate prepoiymer has an NCO 
•value above 201 by weight in case- the prepoiymer process 
•is- used. 

; ' 5 • The- invention also relates' to a specific polyol 
■ composition comprising the three or four above polyols 
accprdirig to -specific ratios. 

The ihvehtion' also- relates, to a reaction system 
' 'comprising A) a polyisocyanate- ^prepoiymer obtained by 
10 ' reacting the polyisbcyahate with part of th^ polyol 
• composition of . the . invention, and B) ' an ispcyanate- 
reactlve component comprising the remainder of the polyol. 
composition of ■ the... invention and water. 

.In the context of, the present invention the following 
15,^ termsv if and whenever.' they are used> ' have - the following 
• • , meaning ■ I " * . . . 

1) isocyanate index .or NCO. index/: 

the : ratio of NCOfgrpups ovef^ isocyahate-rreactive 
hydrogen atoms- present ,in =a. formulation, given as a 
20 percentage : 

[Npoj X iOO .(%) 

■' .[active hydrogen] 
• In other words the NCO-index expresses the percentage 
. 25 of isocyanate actually used in a formulation with respect 
. tb .the amount of isocyanate theoreticaliy required for 
-reacting- with the .amount of isocyanate-rfeactive hydrogen 
iised. in a f ovulation . . 

' .It should he observed, that the isocyanate index 
30 ".used . herein . is considered from the point of view of the 
actual foaming process . * involving the-r.: isocyanate 
.-ihgredient and the • isocyanate-reactive ingredients.. Any 
.■ ■ • • isocyanate groups consumed in a preliminary.- step to 
.produce. - modified • polyisocyanates (.including such 
35 ■ isocyanate-derivatives referred to in the art as quasi or 
. semi-prepolymers and prepolymers) or any active hydrogens 
reacted with isocyanate to produce modified polyols or 
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polyam-ines, are not taken into accouiit .in the calculation 
•of the isocyanate' index. Only. the free isocyanate groups 
and the . free • isocyahate-readtive hydrogens (including 

■ those of the water) present . at the , actual foaming stage 
•5 are taken into account. ... 

' , .2) . The ■ expression .''isocyanate-reactive hydrogen 
•' atoms" , as, used herein , for th4 purpose of calculating the 
••-isoeyahate. index ■ refers to the ; .total of hydroxy! and 
! ' . . amine hydrogen atoms. - pre.sent in t.he^ reactive compositions 
10 •••.■^ ih the: form-- of. po.lyo.ls,.. polyam'ines and/dr water;; this 
means '.t-hat for- the puipo.se .of' .'caiculating the ' isocyanate 
• •• 'Wdex'-at the actual, fbamin^. process, -one hydroxyl group is 
■"^• ■.^^ ■ Voniidered 'to 'comprise orie. react iye-. hydrogen, one primary 
.: • • 6f • Secondary . amine' . group is .'considered; , to comprise one. 
15-." ''r^activ^; hydrogen and one , water mbiecul.e. is considered to- 
comprise, two active hydr9g_ens. - " , . • • " 
; \ - :\3)' .. . Reaction s.ysteni :- a * cQmbiha.tion of /. components 

■ . whereiri the. polyisocyahate '.coiripdnent is ■ kept in a 

■ • ; bohtklher-^ " from . ,th^: - isocyanate-reactive 

20- cdmponents. . 

" 4) • The.- ..expression . ' ."piplyu.rethane foam" . as used 
' . herei-n ^^nerally refers; to ieellvilar products as obtained; 
■■ • 'by:- .■••.reactihg.' ■ pol.yisocyanates . with ' .isocyanate-reactiye 
■• : ■ • .hydrog.eh • containing : coinpoiinds , " using ' f darning^ ■ agents >; ' and ■ 
Ss-..'^ ifi- particular includes cellular products obtained ' with 
' ' • water ..as reactive foaming agent; (involving. .a reaction: of 
• ■water with isocyanate groups yielding .ur4a- . linkages . .and 

carbon dioxide and producing Vol.y^^^^^^ .' 
, " • ■ ■ 5") . The- . ..term "ayefage. . nominal . ; hydroxyl 
■30'^ :'-fuhc:tionality" ' i^- used, ^herein, to indicate '.thej ayerage 
V- • . functionality , (number of .hydrdxyi .groups per • molecule) . of 

• ' ■ "the polyol ' composition on the. . assumption that this' is the 

/•avetage-' functionality (number ' of -active -.hydrogen atoms' 

• •• .^ei" rnolecule) of . .the' initi.ator(s) vised in their 
35 ■ ■preparation . although in practice it will often . be 

■ ■ somewhat less because of -some terminal unsaturation. • The 

."average equivalent .weight of -a polyol is the average 
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moledular weight divided by this average nominal'; hydrpx.yl 
' fuDGtionality .. 

6) The term "average" is used to indicate an- 
average by number.-. . ' 
5. 7 ) The term "visco-elastic * f bams" aire intended to 

desigfnate those . foams having a resilience of at 
most 40%, as measured according to ISO\8307. 
.Th.e. following way of . describing polybls is used in 
- the ^present application . : : A,. PO-EO polyol : is' a .polyol; 
10 ' having' first a iPO block attached to the initiator.;, 
followed by an EO block. A PO-PO/EO polybl is -a polyol 
having first a PO block and then a block .of" ■.randbmly ' 
distributed PO and^ EO. A; PO-PO/EO-Ed polyol is -'a polyol/ 
having first a . PO block., then, a block of . raridpmry 
15 distributed ■ PO and EQ and theh - a " bloc.k of. EQ, .. ;A "Pp-EO 
polyol is a polyol haying- first a PO block and -theA a^^ 
block. In .the above, descriptions' only./ one. .tail /of " ^^^^^ 
polyol ■ is described (seen from the initiator);; the . 
noihihal hydroxy functionality . will determine: how many .bf . 
20 ' such tails will be present./ 

The polyisocyanates used in the prepolymer .may be- 
selected from aliphatic, .cycloaliphatid and - a.raliphatic 
polyisocyanates, especially ; diisocyanates,. .like- 

25 hexamethylene diisocyanate, isophoirohe: diisocyahate> 
cyclohexahe-l/4-diisocyanate> • " ' / 4>4 ' -dicyclohexylme^^^^^^ 
diisocyanate . and m- . ■ and > p-tettamethylxylylene 
diisocyanate, . and in-particular, aromatic pblyibb^^ 
like tdlyl^ne • diisocyanates • (TDI) , pihenyiehe 

30- diisocyanates and most' preferably methylene., diphehyl 
isocyahates having ah isocyanate f unctionaiity of. at- 
least two.. Methylene diphenyl isocyahatef (MDI) • .are 

preferred* ' . ' ■ " 

The methylene . diphenyl isocyanates (MDl) maty- "be. 
.35 selected from pure 4,4'-MDI, isomeric ■ mixtures 6f^ 4,4\-:. 
MQI and 2v4*-^MDi and less than 10 % by weight .of 2 , 2 V- 
MDi> .: crude and polymeric MDI having isocyanate 
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functionalities above 2, and modified variants thereof 
■'.containing carbodiimide/ uretonimine, isocyanurate, . 
■urethane; alophanate, urea- ' ox biuret groups.. Most 
•^preferred methylene diphenyl ; isocyanates are pure 4,, 4 - 
MDI and- isomeric mixtures -.of .4,4'-MDI with 2,4'-MDI, 
■.optionaily containing up. to 50 % by weight o.f- crude or 
■ bdlymeric MDI and/or uretoniniine and/or carbodiimide 
^ 'and/or- urethane modified MDI.. Mix-tures of these preferred 
: methylene . diphenyl • isocyanates- with- in particular up to 
'■ ':25.%..b-y. weight of' other, pblyisocyanates mentioned above, 

'•''espe^^^^^^ 

^ • - -the '■■ polyisocyanate ' may - ' contain dispersed urea- 
■•■^:b^rticles and/br-- urethane. . particles' prepared .in a 
v:c6hventional..way,.e.g:-'.by adding a-.minor.ainount of an 

. isobhbione diamine ^ t^^^^^ 

- ■■ The' prepolymer is ^obtained •■•b^ standard methods known. 
-■Vtc> th^ skilled: manP^jrh^ .-NCq. Wiue -is- at. least- 20%, 
:;.prefef^bly: at iea^^; 23^. i.6re preferably at least. 25%, .by 

■"••weight.' ' '.-' '.' ■ , : • ■ • 

Preferred ' polyisdcyahates '• .used in . -the. process 

con^rise^- .' at, . i^ast-: 86%- . hy 'Wight of 4 , 4 • -MDI . (methylene 
• di^heriyl ^isdcyanate) ^ ".The remaining part may. cpmpxrse 
■-■isomers '^^therebf, higher^ ..functionalities ..oligomers- 
:.".: th^reof'- variants, therecyf:;:^ or - any • bther isocyahate- (-such 
■• is TDD , -as disclosed above.. • -' ^, 

■ ' - polyol bl is an e6 rich .p.olyoi:. It can • be ; prepared .by. 
: known ih^thods . It .-comprises . PO ^ and EO, • wh^re the _E0 .can 
. be random, tipped,, or .both. .Preferably ^tjlie Ep -is' ra.ndom 
in maDO-rity- The io content is:.' greater .than :. 50% by -weight. 
. (over th^ tdtal oxyalkylene. units present)..--, 
• ■ ■polyol 'b2.-cah have'.. a st-ructure of the . type. PO-PO/ EO- 
-EO or o^ :t:he typ^ PoyEO^EO :pr . of . the . type. - PO-EO. The 
total -EO - content -is from 2.0 .to 50 % -by - weight (over the 
:t6tal" oxyalky-lene units ■ present )., preferably ^--21 to 
• 45 -% Polyol b2 has a primary OH content of ■ at least 50%, 
preferably at least 70%. In the ;PO-PO/EO,EO type polyol 
■ -the first PO block comprises preferably from 20 to 75 % 
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by weight 'o'f the PO units. In those polyols b2). 
comprising, both tipped and random EO, the weight .ratio 
tipped EO/random EO preferably is from 1:3. to 3 : 1 . The 
polyol having .a structure, of the 'type PO-PO/EO-EO can 
notably be produced according to the ^ teaching .of' the 
Chaff anjon et al. US-A-5594097 . .The polyoi;, having a 
structure of the type -PO/EO-EO can notably be produced 
. according 'to ;the teaching of Hastettler- US-^A-4559366: One 
/exampTe " . of -a^ ^b2) ;-is . one where: the tipped EO 

content is from 10-20 % by weight.. _ 
^ ' Polyol b3 can be prepared- by known methods . It has a . 
. .primary hydroxy' content of at least 50%, preferably at 
■least 70%. It can' be of various structures. (PO-EO, PO/EO, 
etc.), where the EO ' can be either random, tipped., or 
both. The EO content is from 10 to 20 %" by . Weight (dv.Br 
the -total oxyalkylene units present). A preferred, p.oiyol 
is one where EO is present as tipped EO. ; 

Polyoi b4 is * optional and is a ppiyalkyleneglycol 
such as polyoxyethylene glycol PEG or poiypxypropylene 
glycol PPG. A preferred polyol is a PEG diol.. 

The average nominal functionality of these polyols is 
comprised' between 2 and 6, preferably between .2 and 4. 

The average equivalent . weight is generally comprised 
between 1000 and 4000, preferably 1500 and 3500, except 

for polyol b4 . 

The polyols are caused to react in . the process 
according to the following proportions, expressed on t:he 
basis of " the combined weights of the polyols:./ 
bl : 30-85 %, preferably 40-70 % by weight 
b2 : 5-65 %> preferably 10-30 % by .weight 
b3 : *5-4.0 %, preferably 5-25 % by weight 
b4 : 0-50 %,. preferably .0-40 % by" weight. 
Each component bl, b2, -b3 and .b4 may be comprised , of 

mixtures . ' 

- Dispersed material can- also be present . ' This is known 
as polymer-modified polyol,. and comprise e.g. SAN -of PIPA 
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(Pdly isocyanate Poly Addition), or PHP {Polyurea 
Dispersion) . 

the polymer-modified polypls which are particularly 
interesting in accordance with the invention are products 
obtained- -by in situ polymerisation of styrene and/or 
acrylonitrile in poly (oxyethylene/oxypropylehe) polyols 
and prdducts obtain.ed by in situ reaction between a 

• polyisocyanate 'and an amino- -or hydroxy- functional 
compound (such as triethanolamine) in a poly (oxyethylene/ 
oxypropylene)poly61. The .solids content (based on the 

■fotal -polyoi weight- bl+b2+b3+b4) can vary within broad 

liitiits, e^g. from 5 to 50 %. Particle, sizes .of the 
■dispersed polymer of less than 50 microns are preferred. 
Mixtures can be used as well.', 

. The invention also .relateis • to a specific polyol 
mixture, compris.ing the' three of. ' four • polyols as defined 
above/ according to the .•.following proportions, expressed 
o.n'thebksis of " the Combined weights of the polyols: 
bl : ••30-85v.%, preferably 40-70 % by weight 
b2 ':- ■ -5-65 ■%, preferably 10-30 % by weight ' . 
b3 : •■•••5-40 ■%./ preferably ,5-25 % by weight: . 
■• • • ■b4 0-50 %;' preferably. 0-40 % by weight. 

■■ 'water is' used as the blowing agent. Carbon; di,oxi4e 
may be added if needed., it . is appropriate to . use ' from i.p 
■to'lO %, preferably f rom • .1 . 5 .■ to .5 %, by weight of wat.er 
based on the weight of the- total, polyol compbnent 

• (prefeacted and not prereacted, i.e. the total starting 
•polyol '.or total starting isocyanate-reactive compounds), 

• whe.re the watet .. cari optionally be. lised ' in; .cdhjunction 
' with carboh' dioxide. 

• other' conventional ingredients (additives and/or 
•auxiliaries) - may be used in .making the. polyurethanes . 
■• These ihclude catalysts, .for example, tertiary amines -and 
^ organic tin compounds, surfactants, crdss linking or 
■■ chain extending agents, for example, low molecular weight 
compounds such as diols, .triols (having, a molecular 
weight below the one of b3/b4) and diamines, flame 
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proofing ' agents, "for example, halogenated- alkyl 
' ■. .■phosphates, fillers and pigments.. Foam stabilizer3, for 
example polysiloxane-polyalkylene oxide block: copoiymers/ 
may be used to stabilize or regulate "the cells of the 
5 . foam- * . ■ .... ... 

The amount of/ these minor ingredients used .will . 
depend, on the nature of the product required, and may he 
.varied within limits well known, to a polyurethane foam . 
, ' " techholb'gist . " " 

10 These' components, notably -the. polyols bl, b2., b3 and 

. b4 ' can be -added iri any order, provided, the process is 
one-shot' or is a prepplymer process in which the « 
prepolymer' is ' .used according to the . NGO values indicated 
above. 

0^5 The polyols can be added one after the other, or -part 

by part, in any order (for example, part of bl, - then the 
remainder of bl together with the all .of b2+b3+b4 or all 
of b2 then all of bl theii all of b3 then all of b4) . 

Iri one embodiment, the prepolymer is bbtained with 

20 all the polyol bl, and no polyol b2> b3 and hi, which are 
thus, added vi^ the isocyanate-reactive composition. - 

The components of the polyurethane forming reaction 
mixture may be mixed together in any convenient manner, 
for example by using any of the mixing equipment- 

25 described in the individual components may be . pre-blended 
so as to reduce the number of component streams reqiiiring 
to be brought together in the. final mixing step/ it. is 
often convenient to have a two-stream system whereby one 
stream comprises tKe polyisocyanate or polyisocyanate; 

30 prepolymer and the second stream comprises alV the other 
components . of the reaction mixture. 

The visco-elastic foams may be made according to the 
moulding or the slabstock technique. The foaims. may be 
. preferably prepared by known hot or cold cure moulding 

.35; processes. The foams may be used, in the '•furniture .and 
automotive industries in seating, - cushioning and 
mattresses, and for sound damping and insulatidh. 
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the visco-eldstic foams thus obtained have a free 
rise density comprised becween, e.g., 25 and 80kg/m^ 
preferably 30 and 70 kg/m\ These .foams show a resilience 
at most 35%, . preferably at most .25%, more advantageously 

at most 10%. . .' 

The invention also jprovides a reaction system that 
will enabie the foam producer to make the desired foam by • 
. reacting- the polyisdcyanate and polyol compositions. This 
approach provides a relatively simple way to the customer 
to make a product from often a variety of chemicals by 
' eerier ing two coitipositidns ' under appropriate conditions. 
The pdlyisbcyanatecomponeht.is either separate or is the 
•prebolvmer- (if, any); while' the" isocyanate^reactive • 

■ comconint comprises, the' remainder of the polyol. Under 
the prepolymer embodiment, .any .combination . is foreseen 

^ (provided the NCO value characteristic is met) . It covers 
notably the ■following •pps^lbilities: Part of •bl+b2+b3^b4 
ih the prepolymer, •then\the remainder of bl+b2-Hb3H-b4 in 
the isocyanate-reactive composition.; Part of bl+b2 but no 

■ b3/b4/ -then the .reinaihdWr of bl+b2 and all b3/b4; Part of 

■ bl+b3+b4 "but no.b2-; then- the remainder of bltb3+b4 and 
all b2;- all- of bi, then the all of, b2+b3+b4 ,-; . all of b2, 

■ then th^'ail of bi+b3+b4; Part. of bl, then the remainder 

■ of- bl- together with. the. all of .b2.H-b3+b4;. Part of b2, -then 
•• ■' the remainder of- b2 together with the all of bl+b3+b4. In 

■one embodiment, the reaction, system^ ; comprises .A) a. 

prepolymer obtained with ail the. bl pbiypl (provided the 
• NCO value .feature is • met) and B) : the ■ remainder of the 
. polyol and .the other reactants. 

The process is especially -useful .when, the EO content, 
■■based Oh all' polyol (p^rereacted. or hot), is higher than 
40%, prefetably higher than 50% by weight. • . 
■ the following' ■.examples ' illustrate -the invention- 

without limiting same. . • 

■ unless otherwise-; indicated, all parts are given by 

weight* ■ 
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Glossary . • 

(all functionalities axe nominal functionalities) 
Polyol A PO/EO, ^witti EO as random. EO content ' is 

. 75 .% by weight. Average equiyalent weight 
. is 1336. Functionality, is 3, OH yalue is 42 
. mg KOH/g. ■ 



Polyol 


B 


• PO-PO/EO-EO, total EO content is 28,6 '% by. 
' weight. Tip EO content is 15 % by weight. 
. . Average equivalent- weight, is. 2004. ' . . 
•* Functionality is 3, OH value is .28 mg • 
KOH/g. . Primary OH. content . is 87%. 


Polyol 


C ' ■ 


PO-PO/EO-EO,. total EO content is 21 % by 
>weight. Tip EO content is 15 % by weight. 
Average equivalent weight is 2004.. 
Functionality is 3, OH value is 28 mg 
KOH/g. Primary OH conteht.is 83%. 


Polyol 


D. - • 


' PO/EO-EO.,. -total EO content is 2 9.6 %. by. ^ 
weight. Tip EO content is 15 % by weight... 
Average equivalent weight is 20041 . 
Functionality is 3, OH value is 28 mg \ ' 
KOH/g. Primary OH content is 84%. 


Polyol 


E 


PO-EO, .with EO .as, tipped. EO content is 
,15 % by weight. Average, equivalent weight 
is 2004. Functionality is 3/ OH value, is 28 
mg KOH/g. Primary OH content is 81% 


Polyol 


F 


Polymer polyol, with 20% by weight of 
dispersed urethane solids from 
triethanolamine and uretonimine modified . " 
MDI in polyol E". 


Polyol 


G 


PEG 200.' ^ . . • 


Polyol 


H 


PEG 600. . ■ • ' . 



Isocyanate A Modified MDI comprising 72.8% by weight of 
MDI (2.0 % of which Is 2,4'- and •2,2*) and 
'27.2% by weight uretohimine-modif ied MDI ' 
Functionality is 2.12. NCO value .is 29 . 3% 
by weight. 

Isocyanate B Quasi-prepoiyirier based on MDl (81.3 % by 
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weight diisocyanate 30 % of which is 2,4'- 
MDI and 18.7 % is oligomer species of 
higher functionality. Functionality is 
2.16.) and polyol E. NCO value is 29.7% by 
weight. 

. T.ocvanate G MDI comprising 78 . 2 % by weight 

~~ diisocyanate 26.0 % of which is 2, 4 '-MDI 
and 21.8 % is oligomer species of higher, 
functionality. Functionality is 2.19. NCO . 
.value is' 32.6% by weight. 
.• T.ocv^nate D . MDI having a ■4,4' isomer content -of 50% by 
'• • ■ ■ weight. NCo' value is 33.6 by weight, 
functiohality. is 2:0 
'^4113 Surfactant from Goldschmidt 

■ 08154 . . Aitiine catalyst from Air.. Products 

Niax Al . Catalyst from Union- Carbide 

■ D33LV Catalyst from- Air. Products. 

; . Foams are produced .according to the following scheme.. 

■ polyols, catalysts, surfactants, water are mixed prior to 
■■■■ ■ '.the addition of ■ isocyanates. Polyol . blends and isoyanates 

•• are' mixed 'at 20'C during 8 seconds before foaming. Free- 
■ s-- ^rise "foams are made in plastic buckets of 2.5.1 to 10 I.' 
Moulded . foams. ■ are • made . with a square mould of 9.11 

• '.preheated to 45°C. , • 
' 'The properties of the foam are determined, according 

to the following methods and standards : 
10 Nature of cells : 
■ ■ Recession (%) ' ■ 

ISO 845 

FRD (Free. Rise Density) 

, • Moulding • . .' ^ 

. . OAD- (OverAll Density) (kg/cin^) ISO 84 5 . 

15 CD (Core Dfensity) (kg/cm?) 
•, • • Foamih.g 
. . Cream Time (s) 
• -End Of Rise (s) 

Compression hardness 

, ^ , ISO 338.6-1 

20 CLD 40% (kPa) 
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10 



15 



Hysteresis, Loss (%) 
Compression set ..(thickness) 
Dry 75 % .(%) • / • 
•Humid 75 % ;(%) • . • ■ 

Resilience (%) \ 
Tear strength (N/iri) 

Max ' - . . - . 
Tensile stfength{kPa) ^. 
■ Elbngaf ion' (%T ■ *: - - ■ - ■ -■- - 

Loss factor • . 

the results are summarized in the following tables; 
Note that the loss factors of foams bf examples ' 14 , ^ 15 
and 16 are 0. 62/ 0. 68 and 0.8 ■respectively. ; • ■ 

The foams of examples .7/ 8, 9, . 14,. 15, .,23, 24 and 25 
exhibit adhesive surfaces. The invention thus also, 
provides foams with adhesive properties; 



ISO 185.6 



ISO 8.307 
ISO 8067 

ISO 1796 

DIN53576 
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|NCO index 
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Properties 


Cells 

Recession % 
FRD (kq/em^) 


Moulding 

overall density kg/m^). 
Core density (kg/m^) 


Foaming> 
Cream Time (s) 
End Of Rise (s) 


Compression ■ hardness 
CLD 40 % (kPa) 
Hysteresis (%) 


Compression set (thick) 
Dry 75..% .(%) 
Humid. 75 % (%) 


Resilience (%) 


Tear strength 
Max (N/m) 

Tensile strength (kPa) 
Elonaation (%) 
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CLAIMS 

1. A one-Shot or prepolymer process for preparing 
a visco-elastic poiyurethane foam at an NCO index .of 70- 

120 by reacting : . • 

•a) a polyisocyanate/compbsitioh; 
bl) ■ a polyoxyethylehe-polyoxypropylene polyol* 
having an' "average nominal hydroxy, functionality of 2-6, 
where the EO is present as tipped EO and/or random EO, 
.the total. EO content being. at least 50 % by weight; 

' h2) ' a . polydxyethylehe-poiyoxypropylene • polyol, ., 
. having ah "average ' nominal hydroxy . f unctionality . of. 2-6, 
■Where the' EG. is present as tipped EO and/or -random EO,' 
■■.the total EO content being between 20-50'% by .weight,- 
having 'a primary hydroxy . content of at least 50% 
• calculated oh ;, the amount of ' primary and, secondary 
' hydroxyl groups; . ,,■,•■•■.■■..• 

' b3) a ' polyoxyethyleheTpolypxypropylene • polypi, 
having an average nomifial hydroxyl ' f unctionaiity of 2-6, . 
having a- . primary hydroxy content df at -least 50%, 
calciilalid .on . the ' amount, of. primary and secondary 

. Wfeoxyl .grdups, ;&nd having an EO. content of from 10 to 

. 20 % by weight;. 

:f ; b4) . a.' ' polyalkyleheglycol ; having -an average 
.molecular- weight from 100 to 1200; ■ . " - . 

these polyols bi, b2, . b3 and b4 , being ; reacted 
" according to the following proporti^on?,' based on ' the- 
cdn±>ined weights of.bl, b2, b3 and b4. bl :. .3.0^85 wt %, 
b2 : 5-65 wt %, b3- : 5-40 wt,%, b4 : 0-50 wt %; ., 
c) . water;, .and . ' ; ' 

• d) .additives and. auxiliaries known per se; 

and where the polyisocyahate pfepolymer -has an NGO 
.value abbve 20% in case the prepolymer .process is used. . 

•"•* 2 'The process according to claim 1, wherein' these 
polyois bl, b2, b3 and b4 are reacted according to the 
following proportions, based oh the combined weights of 
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bl, b2, b3- and b4: bl : 4^G-70 wt %, b2 10-30 wt %, b3 : 
5-25 wt %, .b4 : 0-4 0 wt % . " . . 

. \ ■ 3. ' The process of claims. 1-2, wherein the polyol 

, 5 b2). is of the -PO-PO/EO^Eb type,, the -PO/EO-EO type or 
tha.-PO-EO type. 

4.. The process of claims 1-3, wherein the 
' " " fuhctionality" ofV the polyols 'bl, "b2 and b3 i:s ''2-4* arid 
, 10 . wherein the polyols bi to b4 further comprise dispersed - 
,;■ particles and wherein the'^EO content- of the piolyol based 
on the combined weights of ,bl, b2, b3 and b4 is at least 
40% by weight and wherein the polyisocyahate is MDI or a 
modified variant thereof. . 

' . ■ ■ • ' .. / ■ \ : * . ■ ■■ ' 

5, The proceiss of claims 1-4, wherein, the NCO 
value is at least 23% by weight and wherein the NCO index 
is 70-110. ^ ' • 

20 6. A reaction system comprising A) a 

polyisocyanate pfepoiymer having an NCO value of at least 
20% by weight, obtained by reacting the polyisocyanate 
.with -part of the polyol composition according to claims 
1-4, and B) an isocyanate-reactive component comprising 

25 the remainder of the polyol composition of claims 1-4 and 
water. 

7- A polyol composition comprising : 
' bl) a polyoxyethylene-polyoxypropylehe polyol, , 
30 having an average . nominal hydroxy fuhctionality of 2-6, 
where the EO * is .present as tipped EO and/or' random EO, 
. the total EO content, being at least 50 % by weight; 

• b2) a polycxyethylene-pblyoxypropylene ' . polyol, 
. having an average nominal hydroxy functionality of 2-6, 
35 where the EG is present as tipped EO and/or random EO, 
the total EO content 'being between 20-50 % by. weight, 
having a primary hydroxy content . of at lea^t 50% 
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calculated on the amount of primary and secondary 

hydroxy 1 groups; 

b3) a polyoxyethylene-polyoxypropylene polyol, 

having an average nominal hydfoxyl functionality of 2-6, 
having a primary hydroxy content .of at least 50% 
calculated on the amount of primary and secondary 
■ .hydroxyl groups and having an EO content of from 10 to 

20 % by weight; 

b4) a polyalkyleneglycol .having an average 

molecular weight from 100 to 1200; 

these - polyols bl, b2, " b3 and b4 being present 
• according to the following proportions, based on the 

combined weights of bl, b2, -bS and b4,. bl : 30-85 wt %„ 
,b2 : 5-65 wt %, b3 : 5-40' wt..%, b4 : 0-50 wt %. 



8 ■ The polyol composition according . to claim 7, 
•■ wherein these polyols bl, b2, b3 and b4. are . present 
■■ •■according to the following .'proportions, based on the 
■ .-combined weights, of. bl, b2,. b3 and b4: bl : 40-70 wt %, 
20 ■ b2 :. 10-30 wt %, b3 : 5-25 w %,.b4 : OMO w %. 

. 9 ' ' The ' polyol composition of clairiis "7-8, wherein 
^ the pdlyol b2) is of the -PO-PO/EO^EO type, the -PO/EO-EO 
type or' the -PO-EO type.- 

" • 10 .The polyol composition of claims .7-9, wherein 

■ the EO content - of the polyol based . on the combined 

■ weights of bl, b2, b3 and b4 is at least 40 -by weight. . 
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